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摘要 目的 通过检测浙江省德清县水系上下游地区农村人群血清戊型肝炎病毒抗体水平,以评价非爆发状
态下水源因素与戊型肝炎病毒感染的关联性。方法 通过统一的调查表收集1 720人的一般资料及可能危险因
素,并采用间接酶联免疫吸附法检测血清抗 H EV- IgG 抗体。结果 总标化抗体阳性率为 48. 79%。其中, 上游
地区人群标化抗体阳性率为 43. 52% ,下游标化阳性率为 51. 26%。将两地人群不同的构成特征调整后, 下游抗
体阳性率仍显著高于上游。同时发现, 男性抗体阳性率高于女性; 各年龄组阳性率随年龄升高而增加; 家庭养
猪、喜食猪肝、主要饲养动物和饮酒皆与戊肝感染有统计学关联。结论 浙江农村地区戊型肝炎病毒感染情况
与当地水源因素有较为显著的关联; 猪可能是戊型肝炎病毒的自然宿主之一。
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Abstract Purpose To assess the relat ionship between water- associated sett ings and the prevalence of
IgG- class antibodies to hepat itis E virus by a cross- sectional study in two rural districts separately located up-
stream and downstream in Zhejiang province. Methods A total of 1 720 healthy persons with age over 4
years old upstream and downstream along the main local water system was interviewed t o evaluate their ep-i
demiological characteristics, including family status and individual features. Ant-i HEV IgG ant ibody in sera
collect ed from the same population was tested with an indirect enzyme-linked immunosorbent assay (ELISA)
to determine the seroprevalence of hepat itis E virus. Results Total standardized prevalence of the general
population was as high as 48. 79% , and it was higher in the downst ream ( 51. 26% ) than in the upstream
( 43. 52% ) . T his difference remained after the adjustment of distinct constitut ional features according to the
comparison of polpulation structure between the sampling populations upstream and downstream. In the mu-l
tivariate analysis, stepwise logistic regression modeling techniques were applied to identify other risk fact ors
for HEV infection. It was suggested that the prevalence of male was higher than female and the prevalence
increased with age significantly. T he associat ion between the prevalence of ant-i HEV IgG and household
swine breeding, pork liver eating, chief animal raising, and alcohol drinking was also signif icant statist ically.
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Conclusions T hese findings att est to a unique relationship between environmental conditions, i. e. , wat er-
associated set tings, and epidemic HEV spread among the rural population in Zhejiang. HEV infect ion was a-l
so significant ly associated with swine and pork.
Key words hepat it is E virus; immunoglobulin G ant-i HEV antibody; w at er- borne t ransmission;
zoonos is
戊型肝炎病毒( hepat it is E virus, H EV)是一种
主要经肠道传播的肝炎病毒; 近几年来,越来越多的
证据表明 H EV 在动物中是广泛分布和传播的; 我
国也有报道从商品猪体内检出了 H EV ,且感染情况
































调查对象 2004 年 12月和 2005年 7 月两次

















数据录入和分析 在 EpiData 3. 0中分别建立
调查表和实验检测数据库, 双份录入,经核对无误后
在 SPSS 11. 5中进行统计分析。首先分析上下游农
村地区人群的构成情况,然后利用 M ante-l H aenszel
2 检验调整不同的构成因素, 比较两地的戊肝抗体
阳性率水平的差异;最后运用非条件多因素 Logis-







次调查 425人,抽样率 31. 16%;后者户籍人口4 640
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表 1 上下游地区人群概况比较
Tab 1 Comparison of demographic characteristics between the upstream and downstream population
C haracterist ics U pst ream( Fa T ou) Down st ream( Xin An)
Gender Rat io of m ale to female 1 1. 20 1 1.03
Agea Average age( y) 42. 06 18. 67 46. 45 15. 59
Annual family incom e 20, 000 per year ( % ) 32. 47 28. 62
Sources of Drinking w atera Tap w ater ( % ) 18. 12 99. 31
Types of toilet a Simple ( % ) 90. 35 71. 20
Breeding sw inea Yes ( % ) 25. 88 5. 56
Enjoying eat ing pork l iver Yes ( % ) 51. 06 55. 37
Contact in g animalsa Yes ( % ) 53. 41 27. 10
Being responsible for breeding animals Yes ( % ) 25. 65 26. 87
Educat ion Junior hig h s chool an d over ( % ) 29. 41 27. 95
Marital statu sa Married ( % ) 80. 00 89. 81
Professionala Peasant ( % ) 65. 88 73. 20
History of h epati tis Yes ( % ) 8. 24 6. 95
Inoculat ion of hepat it is vaccines a Yes ( % ) 16. 00 8. 80
Drin king boiling water a Not alw ays ( % ) 37. 65 3. 47
Smokin g Yes ( % ) 28. 00 29. 42
Drin king alcohola Yes ( % ) 34. 82 26. 02
astat ist ically signif icant b etw een th e upst ream and d ow ns t ream popu lat ion
戊型肝炎感染一般情况 本次研究中, 戊型肝









按照 2004年全国第 5 次人口普查资料的年龄和性
别构成对本次调查人群进行标化, 得到当地的戊肝
抗体标化阳性率为 48 . 79%, 上游为 43. 52%, 下游
为 51 . 26%。
表 2 按性别、年龄分层比较上下游戊肝 IgG抗体阳性率
Tab 2 Comparison of ant-i HEV reactivity between the upstream and downstream population







S eroprevalence( % )





S eroprevalence( % )
M- H 2 t est
Gender
Male 193 117 60. 62 638 438 68. 65
Female 232 96 41. 38 657 354 53. 88
2= 14. 22, P= 0. 00
Age( year s)
7- 79 7 8. 86 110 19 17. 27
20- 18 7 38. 89 45 23 51. 11
30- 73 33 45. 21 235 149 63. 40
40- 99 57 57. 58 348 228 65. 52
50- 97 63 64. 95 317 215 67. 82
2= 9. 63, P= 0. 00
60- 30 22 73. 33 155 99 63. 87
70- 29 24 82. 76 85 59 69. 41




80. 94%的居民饮用引流山水, 下游 99. 31%的居民








阳性( 0 / 14) ,而上游有 1例阳性( 1/ 23) ,差别无统计
学意义(确切概率法 P= 0. 00)。
表 3 按饮用水分层比较上下游戊肝 IgG抗体阳性率
Tab 3 Comparison of ant-i HEV reactivity between the upstream and downstream population
af ter drinking water sources was adjusted
S ou rces of






Seroprevalence ( % )





Seroprevalence ( % )
M- H 2 t est
Tap w ater 77 40 51. 95 1 286 786 61. 12
Spring s in
mountain
344 170 49. 42 0 0
Oth er 4 3 75. 00 9 6 66. 67
2= 1. 96, P= 0. 16
调整饲养与接触动物情况后比较上下游戊肝抗
体阳性率 本次调查中, 虽然下游地区家庭饲养动




表 4 调整动物相关变量后比较上下游戊肝 IgG抗体阳性率
Tab 4 Comparison of ant-i HEV reactivity between the upstream and downstream population after







Seroprevalence ( % )





Seroprevalence ( % )
M-H 2 t est
Breeding sw ine
Yes 110 64 58. 18 72 51 70. 83
No 315 149 47. 30 1 223 741 60. 59
2= 20. 56, P= 0. 00
Contactin g animals
Yes 227 118 51. 98 351 208 59. 26
No 198 95 47. 98 944 584 61. 86
2= 14. 17, P= 0. 00
Enjoying eat ing pork liver
Yes 217 120 55. 30 717 460 64. 16
No 208 93 44. 71 578 332 57. 44
2= 14. 71, P= 0. 00
Being resp on sible for
b reeding anim als
Yes 109 59 54. 13 348 205 58. 91
No 316 154 48. 73 947 587 61. 99
2= 15. 63, P= 0. 00
按照家庭饲养的其他动物(猫、狗、鸡、鸭)分层
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表 5 调整卫生状况后比较上下游戊肝 IgG抗体阳性率
Tab 5 Comparison of ant-i HEV reactivity between the upstream and downstream population after







Seroprevalence ( % )





Seroprevalence ( % )
M-H 2 t est
Inoculat ion of
vaccines
Yes 68 8 11. 76 114 34 29. 82
No 296 172 58. 11 968 626 64. 67
U nknow n 61 33 54. 10 213 132 61. 97
2= 9. 27, P= 0. 00
Drinking boiling
w ater
Alw ays 265 131 49. 43 1 250 767 61. 36
Not alw ays 160 82 51. 25 45 25 55. 56
2= 11. 91, P= 0. 00
T oilet
Flushing 41 19 46. 34 373 226 60. 59
S imple 384 194 50. 52 922 566 61. 39











表 6 戊肝感染危险因素的非条件多因素 Logistic分析结果
Tab 6 Multivariate unconditional Logistic analysis of independent determinants to the prevalence of











M ult-i variate Enter
OR( 95% CI)
Mul t-i variate Backw ard
Region
Upst ream 425 213 50. 12 1. 0 1. 0 1. 0
Dow nst ream 1 295 792 61. 16 1. 57 ( 1. 23, 1. 95) a 1. 35( 0. 97, 1. 87) 1. 49( 1. 15, 1. 93) a
Gender
Female 889 450 50. 62 1. 0 1. 0 1. 0
Male 831 555 66. 79 1. 96 ( 1. 61, 2. 39) a 1. 82( 1. 33, 2. 49) a 1. 87( 1. 44, 2. 43) a
Age ( years)
7- 189 26 13. 76 1. 0 1. 0 1. 0
20- 63 30 47. 62 5. 70 ( 2. 99, 10. 86) a 4. 80 ( 1. 92, 12. 03) a 6. 05 ( 3. 07, 11. 91) a
30- 308 182 59. 09 9. 06 ( 5. 65, 14. 52) a 6. 55 ( 2. 58, 16. 64) a 8. 73 ( 5. 32, 14. 32) a
40- 447 285 63. 76 11. 03 ( 6. 99, 17. 41) a 7. 49 ( 2. 94, 19. 08) a 10. 02 ( 6. 19, 16. 21) a
50- 414 278 67. 15 12. 82 ( 8. 07, 20. 34) a 8. 44 ( 3. 26, 21. 87) a 11. 25 ( 6. 82, 18. 55) a
60- 185 121 65. 41 11. 85 ( 7. 10, 19. 80) a 7. 12 ( 2. 67, 18. 98) a 9. 83 ( 5. 64, 17. 14) a
70- 114 83 72. 81 16. 79 ( 9. 36, 30. 11) a 9. 25 ( 3. 34, 25. 64) a 12. 73 ( 6. 80, 23. 83) a
Breeding sw ine
No 1 538 890 57. 87 1. 0 1. 0 1. 0
Yes 182 115 63. 19 1. 25 ( 0. 91, 1. 72) 1. 73 ( 1. 19, 2. 52) a 1. 69 ( 1. 16, 2. 46) a
Enjoying eat ing pork liver
No 786 425 54. 07 1. 0 1. 0 1. 0
Yes 934 580 62. 10 1. 39 ( 1. 15, 1. 69) a 1. 31 ( 1. 06, 1. 62) a 1. 30 ( 1. 05, 1. 60) a
Being respon sible for breeding
an imals
No 1 263 741 58. 67 1. 0 1. 0 1. 0
Yes 457 264 57. 77 1. 04 ( 0. 84, 1. 29) 1. 36 ( 1. 02, 1. 79) a 1. 31 ( 1. 02, 1. 68) a
Drin king alcohol
No 1 235 652 52. 79 1. 0 1. 0 1. 0
Yes 485 353 72. 78 1. 11 ( 1. 08, 1. 15) a 1. 04 ( 0. 99, 1. 07) 1. 04 ( 1. 01, 1. 08) a













(例如市政建设工人)存在着被 H EV 感染的危险,
这可能是戊肝散发的一个重要危险因素 [ 11~ 12]。
近年来,随着对戊肝研究的深入,发现利用线性
表位的戊肝抗原来检测戊肝抗体,在发病 1年后有































































病学研究的检测方法, 通过直接检测水中的 H EV,
对水质状况进行分析, 从而进一步阐明 H EV 的传
播环节。
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低,影响了药物的诊疗效果。因此, 如何更有效、高选择性地将药物导入目标器官, 并进一步准确地导向至病灶部位, 已经成
为能否促进纳米载药系统发展和应用的重大科学问题。
本项目拟以脑部疾病的治疗与诊断为研究重点, 以三类具有代表性的脑部重大疾病: 脑肿瘤、脑梗塞和神经退行性疾病
为突破口,应用现代纳米技术和分子生物学原理,设计安全、高效、新颖的脑内病灶部位导向性的 双级导向 纳米载药系统,
以期提高脑部疾病治疗的有效性和诊断的准确性, 并为其他组织器官的导向性递提供理论基础和实验依据,使我国纳米技术
在脑部疾病导向性治疗与诊断方面的研究水平跻身于世界先进行列。
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